Interactions of cadmium and zinc in cultured rat embryos.
Rat embryos were cultured in serum taken from animals dosed with cadmium, or serum with cadmium added in vitro in the presence or absence of additional zinc. Embryos explanted at day ten and grown in serum taken from animals sooner than 4 h after dosing had a reduced DNA content after 24 h culture. In one-hour serum, the yolk sac had become thick and brittle. Zinc ameliorated the effects but had no stimulatory effect on post eight-hour serum when serum zinc levels were at their lowest. The hypothesis that cadmium induces a maternal zinc deficiency sufficient to cause teratogenic changes could not be sustained. Embryos explanted at nine days were much more susceptible to cadmium added in vitro than ten-day embryos. The principal anomaly, apart from a reduced DNA content, was a thickening of the yolk sac similar to that seen in embryos grown in serum taken from animals one hour after cadmium dosing. Addition of zinc to the medium prevented both of these effects. The suggestion is made that the cadmium-induced dysgenesis of the yolk sac precludes appropriate embryonic nutrition.